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(54) METHOD FOR FORMING LAMINATED ALUMINUM FOIL CONTAINER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a foil forming 
machine and a press working method in which forming 
limit is improved using a sure and simple device and in 
which no or very little wrinkles are generated In a flange 
part, 

SOLUTION: In the entire press forming process of a 
laminated aluminum foil for which a resin film is 
laminated on one or both sides of an aluminum foil, a 
wrinkle pressure pad surface pressure is controlled in - ^ 
the manner that a punching load becomes 50-95% of the J ^ 
breaking load of the laminated foil in the initial stage of ^ 
forming and that in the latter stage of forming, the 
pressure is reduced to the limit at which wrinkles are 
generated, thus, the press forming is performed while the 
ratio of the vertical surface pressure of a breaking risk 
area over the breaking strength of the laminated 
aluminum foil is constantly maintained nearly at a 
specific value between 0.15 and 0.50, as the 
characteristic of the method The invention includes the 

device for this method as well as formed products of the laminated aluminum foil manufactured 
by this method. 
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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

iThis document has been translated by computer So the translation may not reflect the original 
precisely. 

2,+**% shows the word which can not be translated, 
3.1n the, drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . i_ . . 

[Claim l]ln a whole process of press forming of lamination aluminum foil which laminated a reSin 
film to one side or both sides of aluminium foil. A forming method of lamination aluminum foil 
performing press working of sheet metal always holding about 1 constant value between 0.15- 
0.50 for a ratio of breaking strength of the perpendicular direction face pressure / lamination 
aluminum foil of a fracture dangerous part. 

[Claim 2]In press forming of lamination aluminum foil which laminated a resin film to one side or 
both sides of aluminium foil. A forming method of the lamination aluminum foil according to claim 
1 to which blank holder face pressure is reduced to face pressure of a limit which controls blank 
holder face pressure by a shaping initial stage so that punch load turns into 50 to 95% of 
breaking load of lamination aluminum foil, and wrinkles generate in the second half of shaping. 
[Claim 3]A forming method of the lamination aluminum foil according to claim 1 or 2 into which 
molding speed of lamination aluminum foil is processed by 5 ^ 300spm (a part for stroke/), 
[Claim 4]A forming method of lamination aluminum foil given in any 1 clause of Claims 1-3 which 
are the lamination aluminum foil with which lamination aluminum foil laminated a resin film to 
aluminium foil or aluminum alloy foil. 

[Claim 5]By punch load's giving blank holder face pressure which becomes 50 to 95% of the 
breaking load of lamination aluminum foil in a shaping Initial stage, and reducing this gradually 
henceforth, In press working of sheet metal which holds about 1 constant value between 0.15- 
0.50 for a ratio of breaking strength of the perpendicular direction face pressure / lamination 
aluminum foil of a fracture dangerous part. A forming method of lamination aluminum foil given in 
any 1 clause of Claims 1-4 which use electric control of a pressing machine cam. a limit switch, 
a timer, a personal computer, or a sequence for timing control of blank holder face pressure, 
[Claim i5]A forming method of the addition of blank holder face pressure power lamination 
aluminum foil according to claim 5 using pneumatic pressure, oil pressure, or an elastic body. 
[Claim 7]As a making machine for using it for a forming method of lamination aluminum foil given 
in any 1 clause of Claims 1-6, A making machine of lamination aluminum foil provided with a die 
set part which used electric control of a pressing machine cam. a limit switch, a timer, a personal 
computer, or a sequence for timing control of blank holder face pressure, and used pneumatic 
pressure, oil pressure, or an elastic body for addition of blank holder face pressure power. 
[Claim 8]Lamination aluminum foil mold goods which carried out press working of sheet metal 
while seting lamination aluminum foil which consists of aluminium foil and a resin film almost 
constant [ between 0.15-0.50 ] in a ratio of breaking strength of the perpendicular direction face 
pressure / lamination aluminum foil of a fracture dangerous part in a whole process of shaping. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . ^ 

[Field of the Invention]This invention composites (these are put in block in this invention, and it 
is called "lamination aluminum foir.), such as aluminium foil, a resin sheet, or a film (In this 
invention, these are all called "film".), It is related with the aluminum mold goods fabricated by 
the making machine and this method of using for the forming method of lamination aluminum foil 
and it which raised the forming limit at the time of fabricating, there being no generating of 
wrinkles in a fracture and mold goods of material, and controlling blank holder face pressure. 
[0002] 

[Description of the Prior Art]By spinning, the center section of material is pushed by punch, a 
flange pulls to compression and the radius method at a circumferencial direction, in the portion 
which touches the shoulder of a dice, it bends and power, such as bend return, is received at the 
corner part a fracture is expected to be. Under the present circumstances, since a blank 
collapses a flange according to the compressive force of a circumferencial direction and wrinkles 
occur, it controls that apply the suitable blank holder power for a blank holder, and wrinkles are 
made. This blank holder power has big influence on the success or failure of processing. Punch 
power is told to material in the form of tension through the portion which touches a punch head. 
Therefore, the success or failure of deep drawing are decided by size of the maximum punch 
power and the breaking load of a side wall part (load traction part). What has the elongation of a 
side wall part smaller [ a thing ideal in material as a deep-drawing material ] the maximum punch 
power needed than the breaking load of a side wall part and large is liked. 
[0003]On the other hand from a spinning side, the following means is effective. 

(1) Ease the local concentrated load of a fracture dangerous part- 

(2) Make deformation resistance of a flange small (The form of a tool, an improvement of 
processing conditions, lubrication, etc. are mentioned.) 

In order to attain the above-mentioned purpose, in a metallic mold (a punch, dice) The shoulder 
radius of a dice, Although a punch head angular radius, the gap of a punch and a dice, a punch 
diameter, etc. are related independently, respectively, influence intricately and are not easy. . 
While fabricating blank holder face pressure, it is made to change, and the processing process 
which controls diaphragm conditions, such as the amount of influx of the molded product within a 
blank holder (blank holder) side and the amount of overhangs, can be considered. The method 
(JP.H8-29349,A) of acUusting a blank holder pressure using a variable bead for example as a 
concrete method etc have some proposals performed using a division blank holder. 
[0004]ln addition, it is almost the case which corrects the wrinkles which the blank holder face 
pressure of the blank holder was increased in the second half of shaping, and were generated 
once (JP,63-104729,A etc.). In a fracture dangerous part [ tike a die shoulder ] whose fracture at 
the time of draw forming is these. Based on being a mechanism fractured when punch load 
exceeds the withstand load of the side wall part of material, punch load is always supervised, and 
blank holder power is controlled so that this punch load does not exceed the breaking load of a 
side wall part. ^ 

[0005]Therefore, blank holder power is large in the first half of shaping, and is small the middle of 
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shaping, and it is necessary to enlarge it further in the second half of shaping in shaping which 
greets the maximum of punch load in the middle of a forming cycle in a fitted blank holder system 
as shown in drawing 3 . For this reason, it is not avoided that the control method becomes 
complicated. In order to control in a precedent thinning of the die shoulder which is a fracture 
dangerous part, the method of mailing blank holder power small in the first half of shaping is 
proposed, but there is a problem of the wrinkles once generated depending on material being 
unable to be stable, and being unable to set right. 

[0006] . 
[Problem to be solved by the inventlon]ln foil shaping of lamination aluminum foil, using certain 
and easy equipment, this invention raises a forming limit, and wrinkles do not occur in a flange or 
the yield aims at development of very few foil making machines and a press working method. 
C0007] 

[Means for solving problem]lt notes that the forming limit of lamination aluminum foil improves m 
this invention, so that adhesion with the resin layer of the aluminium foil which is heartwood, one 
side, or a rear surface is high in the case of the laminating foil made from aluminum, etc., The 
forming method which always raises the fracture dangerous part under press forming and the 
perpendicular direction face pressure of the neighborhood is proposed. Namely, in the whole 
process of press forming of the lamination aluminum foil which laminated the resin film to one 
side or both sides of [1] aluminium foil, A forming method of the lamination aluminum foil 
performing press working of sheet metal always holding about 1 constant value between 0.15- 
0.50 for the ratio of the breaking strength of the perpendicular direction face pressure / 
lamination aluminum foil of a fracture dangerous part, [0008][2] In press forming of the laminating 
foil which laminated the resin film to one side or both sides of aluminium foil. A forming method 
of lamination aluminum foil given in the above [1] to which blank holder face pressure is reduced 
to the face pressure of the limit which controls blank holder face pressure by a shaping initial 
stage so that punch load turns into 50 to 95% of the breaking load of laminating foil, and wrinkles 
generate in the second half of shaping, [0009][3] The above [1] which processes the molding 
speed of lamination aluminum foil by 5 - aOOspm (a part for stroke/), or a forming method of 
lamination aluminum foil given in [2]. [4] A forming method of lamination aluminum foil given in 
either of above-mentioned [1] - [3] which is the lamination aluminum foil with which lamination 
aluminum foil laminated the resin film to aluminium foil or aluminum alloy foil, [0010][5] By punch 
load's giving the blank holder face pressure which becomes 50 to 95% of the breaking load of 
lamination aluminum foil in a shaping initial stage, and reducing this gradually henceforth, In press 
working of sheet metal which holds about 1 constant value between 0.15-0.50 for the ratio of the 
breaking strength of the perpendicular direction face pressure / lamination aluminum foil of a 
fracture dangerous part. The timing control of blank holder face pressure A pressing machine 
cam. a limit switch, A forming method of lamination aluminum foil given in the above [5] using 
pneumatic pressure, oil pressure, or an elastic body of addition of the above-mentioned forming 
method of lamination aluminum foil given in either of - [4] and [1] [6] blank-holder face pressure 
power for which electric control of a timer, a personal computer, or a sequence is used, [001 1] 
[7] The above [1] as a making machine for using It for the forming method of lamination 
aluminum foil material given in either of - [6], The timing control of blank holder face pressure A 
pressing machine cam, a limit switch, Use electnc control of a timer, a personal computer, or a 
sequence, and to addition of blank holder face pressure power Pneumatic pressure. In the whole 
process of shaping the lamination aluminum foil which consists of the making machine. [8] 
aluminium foil, and the resin film of lamination aluminum foil provided with the die set part using 
oil pressure or an elastic body. Above-mentioned SUBJECT was solved by developing the 
lamination aluminum foil mold goods between 0.15-0,50 which carried out press working of sheet 
metal though it is almost fixed for the ratio of the breaking strength of the perpendicular 
direction face pressure / lamination aluminum foil of a fracture dangerous part. 
[0012] 

[Mode for carrying out the invention]ln foil shaping of lamination aluminum foil, although punch 
load naturally fabricates below by the rupture stress of a side wall part, the stress of the molding 
direction generated in a side wall part changes with blank holder face pressure. However, in a 
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conventional method, in order to obtain desired molding height, in the complete process cycle of 
processing, a fracture limit Is not exceeded, and, usually the safe highest fixed blank holder face 
pressure is set up and processed It is in this invention in the first half of shaping (the range of 
the punch stroke which reduces blank hoWer power with the form of object products changes.), 
although an absolute value cannot prescribe since it differs in for example, cylinder deep drawing 
and an rectangular pipe diaphragm — rough ~ about [ of the inside of all the punch strokes, and 
the first half ] 2/3 **** — excessive blank holder power is applied as compared with the old 
method However, it is necessary to investigate the breaking load of the side wall part to punch 
load beforehand in this invention. 

[0013]So that it can fabricate suppressing generating of wnnkles nearly thoroughly specifically 
avoiding the fracture with blank punch power certainly in the first half of shaping. Although the 
stress of the molding direction of a side wall part does not exceed the fracture limit of material, 
by adding the blank holder face pressure near it Preferably with 50 to 95% of range of a fracture 
limit, and the punch power which give blank holder face pressure so that it may become 75 to 
95% of range more preferably, and increases automatically with a diaphragm or advance of an 
overhang process in the second half of shaping. In order for below a fracture limrt to carry out 
perpendicular direction face pressure of the corner R of a punch, the punch shoulder R. or its 
neighborhood fracture dangerous part, it is a foil making machine for using for the method and it 
which are fabricated while decreasing blank holder power corresponding to it. 
[0014]It projects with what is the lamination aluminum foil composite which laminated the resin 
film, and carries out draw forming to aluminium foil or aluminum alloy foil as lamination aluminum 
foil made into the object of this Invention, and draw forming, and is aimed at the composite 
molding of shaping. To aluminum or aluminum alloy foil, polyethylene terephthalate. Lamination 
aluminum foil with the plastic film which is not extended [ extension of polyolefines. such as 
polymer, such as polyamide. low density polyethylene, linear low density polyethylene, high 
density polyethylene, or polypropylene, etc. or ] can use it conveniently. With the extrusion 
lamination of a conventional method, a sand lamination, or a biaxially oriented film, what was 
laminated by dry laminate or other means can be used for these lamination aluminum foil to 
aluminium foil etc. 

[00l5]The perpendicular direction face pressure of a fracture dangerous part is generated with 
blank holder power and two power of punch load. Since punch power increases even if it lowers 
blank holder power in the middle of shaping, it fabricates holding perpendicular direction face 
pressure to the value near consUnt value by reducing blank holder power in this invention 
corresponding to it In order that the high blank holder face pressure grant in the shaping initial 
stage in this invention system may give excessive blank holder power in the first half of shaping 
compared with the conventional fixed blank holder face pressure system, it is hard to produce 
the initial wave used as the cause of wrinkles generation, and the wrinkles height of mold goods 
also has a merit stopped low. 

[00l6]The forming limit in the conventional method for comparison is explained first When the 
three-layer aluminium foil composite of biaxial-stretching polyamide (25 microns) / aluminium foil 
(40 microns) / unextended polypropylene (30 microns) is processed as an example of 
representation, the forming limit diagram in the fixed blank holder pressure by the conventional 
method of this Is shown in drawing 2. In this case, the wrinkles field and the break region cross m 
the position whose molding height is 5.5 mm, and it turns out that this is a critical height of a 
slope of shaping. Although this example is an rectangular pipe diaphragm, in this invention, 
restrictions of form do not exist but are satisfactorily applied to a cylinder, a complicated shape 
section, etc. 

[0017]The typical stroke displacement-punch load in the fixed blank holder pressure of a 
conventional method which is law on the other hand, a blank holder face pressure diagram, and 
the straw oak displacement-punch load and the wrinkle presser-foot face pressure diagram in 
the variable wrinkle presser-foot method are shown in drawinR 3 . In this invention, by processing 
this, adjusting the ratio of the breaking strength of the perpendicular direction face pressure / 
lamination aluminum foil of a fracture dangerous part so that about 1 constant value may be 
held, while preventing the fracture of a fracture dangerous part certainly. It succeeds in making 
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small improvement in a forming limits and the wrinkles height of e flange. 

[0018]On the other hand, as a method of this invention is shown in drawing 1 . big perpendicular 
direction face pressure is given to lamination aluminum foil which exists in a fracture dangerous 
part near the punch shoulder R by giving blank holder power excessively in the first half of 
shaping with low punch load. Punch load goes up with advance of a punch, and since 
perpendicular direction face pressure of a fracture dangerous part increases inevitably and the 
necessity for a blank holder falls, blank holder power is reduced with advance of shaping to a 
wrinkles limit (blank holder power of necessary minimum [ prevention / wrinkles generating ]). 
Since shaping with a comer R is most, compression stress of a hoop direction of a comer R part 
increases with advance of shaping, and inflow resistance of a flange is made to Increase in draw 
forming aside from especially the straight parL 

[0019]As a result, punch load is increased gradually, although an exception is draw forming on 
condition of a diaphragm omission and punch load increases the early stages of shaping under 
influence of hoop direction compression stress of a corner part produced in a flange, it draws in 
the second half of shaping — having — since a flange-face product becomes small, it increases 
gradually, and extracts and escapes from punch load, simultaneously it serves as zero. In this 
case, since punch load also becomes small and blank holder face pressure in the second half of 
shaping makes it low again, perpendicular direction face pressure of a fracture dangerous part 
becomes small, and since blank holder face pressure is enlarged in early stages of shaping, local 
deformation of a fracture dangerous part is controlled to some extent in an early stage, and 
forming limits' [ some ] improves. In drawing 1 . a ratio (H) of breaking strength of the 
perpendicular direction face pressure / lamination aluminum foil of a fracture dangerous part 
predicted with the finite element method (numerical analysis) was written together. In this 
example of shaping, blank holder powder was controlled so that the above-mentioned ratio (H) 
was set to 0,35^0.45 covering a whole process. 

[0020] Drawing 4 shows the influence of [the ratio (H) of the breaking strength of perpendicular 
direction face pressure / lamination aluminum foil] given to the fracture dangerous part to 
molding height. In said three-layer aluminium foil composite (breaking strength 89MPa), by less 
than [ratio of breaking strength of perpendicular direction face pressure / lamination aluminum 
foil] (H) 0.15, the aluminium foil of lamination aluminum foil and the improved effect of the 
adhesion strength of a resin film are not acquired, and the improvement in a forming limit is not 
accepted Conversely, by more than [ratio of breaking strength of perpendicular direction face 
pressure / lamination aluminum foil] (H) 0.50, in order that the side wall part of a Plastic solid 
may exceed rupture stress, it does not result In shaping, therefore, target [ratio of the breaking 
strength of perpendicular direction face pressure / lamination aluminum foil] (H) — 0.15 to 0.50 
— 0,20-0.40 are preferably good. 

[0021] As a result, as a forming limit is shown in drawing 5 . a forming limit not only carries out 
1.4'-mm (25%) improvement, but in processing of said three-layer lamination aluminum foil 
composite using this system, by controlling blank holder power shows that the height of wrinkles 
is also decreasing 50%. Thus, by controlling blank holder face pressure and making the ratio (H) 
of the breaking strength of the average vertical face pressure / lamination aluminum foil of a 
fracture dangerous part into a certain fixed range with advance of processing showed that the 
result of having excelled as compared with the processing method performed by the conventional 
fixed blank holder face pressure was obtained. 

[0022]One schematic view of the foil making machine for controlling and processing the blank 
holder face pressure of this invention into drawing 6 is shown. If this invention is a foil making 
machine which can control blank holder face pressure with advance of processing when 
processing it. it will not be restricted to this system. This control creates the forming limit 
diagram of material beforehand, and can control it by adopting the control method which 
electrically connected the solenoid valve for air acjjustment with the well-known pressing 
machine cam based on it. 

[0023]In the conventional foil making machines, such as the dice 1, the blank holder (blank 
holder) 3. the punch 4, the bottom part upper plate 6, and the bottom part 8. the foil making 
machine of drawing 6 f or face pressure control of the blank holder 3, It consists of the pin 5. the 
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piston 7. etc. which are pressure means of communication, such as water pressure, oil pressure, 
or pneumatic pressure. The pneumatics contrpller is shown as a pressure control means in this 
case- This equipment consists of the electromagnetic valve 10. the suction valve 1 1, the air 
supply port 12, the discharge valve 13, etc. which are controlled from the equipment which 
processes electrically the signal from the pressing machine cam which is not illustrated, The 
pressure of the piston 7 is controlled, the blank holder face pressure by the blank holder 3 is 
controlled, and the molding material 2 is processed. The control of the blank holder face 
pressure of this blank holder 3 can also control this using a personal computer, a sequence limit 
switch, a timer, etc, with the method by the above-mentioned pressing machine cam. 
[0024] 

[Effect of the Invention]When based on the foil forming method of this invention, the fracturfe 
dangerous part of material and the perpendicular direction face pressure of the circumference of 
it always control the blank holder power under shaping so that the ratio of the breaking strength 
of perpendicular direction face pressure / lamination aluminum foil is set to 0.15-0.55. It is a 
forming method controlled to reduce blank holder face pressure so that below the fracture limit 
of material may become, and is a making machine which has a control device suitable for this 
forming method as the blank holder power in the first half of shaping is high and punch load 
specifically increases with advance of shaping. As a result, even if it used the same material, it 
became possible to be able to prevent generating of the wrinkle of that the fracture of a fracture 
dangerous part can be prevented certainly, raising a forming limit greatly, and a flange. Blank 
holder face pressure was enabled to make wrinkles height small as compared with the 
conventional fixed system, when controlling especially the blank holder face pressure of this 
invention, and it became possible to reduce substantially the off-spec, article by generating of 
the wrinkles of a flange, and succeeded In cutting down the cost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing HT he figure showing the ratio of the breaking strength of the stroke displacement- 
punch load by this invention method, blank holder face, pressure, perpendicular direction face 
pressure / lamination aluminum foil, 

[Drawing 2j The forming limit diagram by the conventional method of the laminating foil composite 
which consists of ON/aluminum/CPP. 

[Drawing 3]T he typical stroke displacement-punch load and the blank holder face pressure 
diagram by a conventional method. 

[Drawing 4]T he figure showing the influence of the ratio of the breaking strength of the 
perpendicular direction face pressure / lamination aluminum foil of the fracture dangerous part 
exerted on the molding height by this invention method. 

[Drawing 5]T he comparison figure of this invention, the molding height in the conventional 
method, and wrinkles height. 

[Drawing 6]T he sectional view of one mode of the making machine used for the deep drawing of 
this invention. 

[Explanations of letters or numerals] 

1 Dice 

2 Molded product 

3 Blank holder (blank holder) 

4 Punch 

5 Pin 

6 Bottom part upper plate 

7 Piston 

8 Bottom part 

9 Punch cradle 

10 Electromagnetic valve 

1 1 Air supply valve 

12 Air supply port 

13 Discharge valve 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 




i ■ fi 



[Drawing 4] 
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